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MOTOR-ENGINE WORKED BY THE COMBUSTION OF SPRAY OF PETROLEUM.
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Patented in England April 17, 1888, No. 5,724 ; in Belgium

April 27, 1888, No, 81,583 in France June 2, 1888, No, 190,979; in Italy June 23, 1888, XLVI, 216- 11 Spam August 20,

1888, No 8,265, and in Austln—

ungary %eptem’ﬂm 16, 1888, I*TD. 18 301 and No. 34,374,

Lo all wnom it may conceri:
3eitknown that I, N1coLAUS AUGUST OTTO,

a citizen of Plussm, residing at Cologne, i
the Empire of Germany, have invented new
and useful Improvements in Motor-Engines
Worked by the Combustion of Spray of Pe-
troleum or other Combustible Liquids, (for
which I have obtained patents in Great Brit-
ain, dated April 17, 1888, No.5,724; Belgium,
dated April 27,1888, No. 81,583; K'rance, dated
June 2, 1888, No. 190,979; Italy, dated June
253, 1888, Vol. X1 VI, No. 216; Austria-IHun-
oary, dated September 16, 1888, No. 18,301 and
No. 54,374, and Spain, dated August 20, 1883,
No. §,265,) of which the following is a specifi-
cation.

This invention relates to motor-engines
wherelin spray of petrolewm or other combusti-
ble ligquid, together with air, is introduced into
a charging-space in the engine-cylinder, so as
on being there ignited to expand and propel
the piston.

According to the present improvement, in-
stead of effecting the spraying of the petro-
leum, the admixture therewith of air, and the
ignition of the combustible mixture thus pro-
duced 1n the said charging-spaceof the cylin-
der itself, these operations are effected in a
passage of comparatively small sectional area
leading into the cylinder.

Tt is well known that there are considerable
difficulties attendant onthe certain ignition of
a mixture of sprayed or vaporized petwleum
and arr and 1ts useful employment for driv-
ing motor-engines. It i1s necessary for this

purpose to heat the combustible mixture in

the first instance to a considerable extent, for
which purpose the charging-chamber ot the
cylinder hasto be heated, or to be maintained
in a heated condition, and this sometimes
leads to the overheating of the cylinder, caus-
g premature ignition of the combustible
charges. Farther more, the residual combus-

tion products from the previous explosion re-
maining in the charging-space of the cylin-
der effects the dilution of the combustible
mixture, and the greater this dilution 1s the
more is it necessary to heat the cylinder, thus
tending to produce premature explosions, as |

explained. On the other hand, the less the
dilution of the charge the more easily and
rapidly 1s 1its ionition effected and the less
heating of the ehm oing-chamber 1s required.
By ef"feetmn the spraying of the petroleum its
admixture with air and ignition in a com-
paratively narrow passage leading into the
cylinder, instead of in the cylinder itself, ac-
cording to the present invention, the above
described difficulties are obviated, as the air
introduced into the said passage for admix-
ture with the spray drives the produets of
combustion from the same into the cylinder,

'so that the portion of the combustible charge

contained in this passage remains practically
undiluted as compared with that portionwhich
passes into the charging-space of the cylin-
der, and even on the compression of thecharge
the composition of the portion in the passage
remains practically unchanged. Further-
more, by so forming the said passage that
it projects to a great extent from the cylin-
der it is capable of being readily heated to
a certain degree without unduly heating the
cylinder itself, and, as the combustible mix-
ture contained in the passage 1s practically
undiluted, its ignition will be effected with
certainty with only a moderate preliminary
heating, which precludes premature ignition.
The arrangement of the said passage and
means for introducing the petrolenm 1n the
form of spray therein and mixing it with air
can be variously modified. Thus the passage
may either project centrally from the cylin-
der-cover or it may project from the side of
the cylinder, and be so arranged that the
combustible mixture on passing from it into
the eylinder comes in contaect with elther the
hot sides of the latter or with a specially-
heated plate. The cylinder may either be en-
tirely cooled by water circulation, as hereto-
fore, or the charging-space may be left partly
uncooled. The spraying of the combustible-
liquid may be effected by an injector-spray-
ing apparatus of known construction ar-
ranged at the end of the said passage, 1nto
which the mnecessary air for admixture with
the spray is introduced through a laterat
opening controlled by a valve. The ignition
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of the charge in the said passage may either
be effected by an externally-heated 1gniting-
tube of known construction or by an electric
spark, or by any other known means.

_The accompanying drawing shows, by way
of example, a part longitudinal section of a
petroleum motor-engine, in which I is the
charging - chamber for containing the com-
pressed combustible charge prior to ignition.

A 18 the before-mentioned passage, which
1s formed by a tubular extension projecting
centrally from the cylinder-cover, and pro-
vided at its end with an injector spraying ap-
paratus I of known construction, through
which the petroleum spray is introduced, the
requisite air-supply being introduced through

the valve C.
D is the externally-heated tube opening

into the tubular extension for 1gniting the
combustible charge, and E indicates the ex-
haust-valve. | o

I am aware of English patent to Siemens,
No. 2,074 of the year 1860, and while it de-
seribes a passage or chamber containing an
externally-heated firing-tabe, and through
which heated mixture of petroleum-vapor and
air 18 introduced directly into the eylinder,
still such patent does not disclose what is
now known as a “gas” or “oil” motor-en-
gine—that is,an engine in which a combusti-
ble gaseous charge is first introduced entirely
into the cylinder with or without compression,
and 1s then fired. On the contrary, the pat-
ent describes a different type of engine, in
that the combustible mixtureisignited by the
firing-tube from the momentthatthe first por-
tion issues into the ¢ylinder to the end of the
charge in a continuous stream. I therefore
disclaim the features described in the patent
alluded to as not of my invention.

Having thus described the nature of this

‘Invention and the best means I know for .

carrying the same into practical effect, I
claim—

1. The eombiimtion, with the e¢ylinder and

piston of a petroleum motor-engine, which

~operates with combustible charges that are

first introduced and compressed within the
cylinder and subsequently fired, of a tubular
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extension projecting from the end of the cyl-
inder of less sectional area than the latter,
containing inlets for petroleum and air, and
means for heating the tubular extension ex-
ternally by an independent source of heat,
sald tubular extension being made to com-
municate directly and of itsfullsectional area
with the cylinder, so that the mixture of pe-
troleum and air as it enters the said tubular
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extension and becomies heatedshall passina

vaporized condition freely into the cylinder
to be compressed therein, substantially as
herein described. - | )

2. The combination, with the cylinder and
piston of a petroleum motor-engine, which

operates with combustible charges that are
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compressed within the cylinder and subse-

quently fired, of a tubular extension project-
ing from the end of the cylinder of less sec-

tional area than the latter, containing inlets

for petroleum and air, and an externally-

heated igniting-tube, and means for heating
the tubular extension externally by an inde-
pendent source of heat, said tubular extension
being made to communicate directly and of its
full sectional area with the cylinder, so thatthe
mixture of petroleum and air as it enters the
sald tubular extension and becomes heated
shall first pass freely into the c¢ylinder, so as
to be compressed by the instroke of the pis-

.ton, and shall then be ignited within the
tubular extension by the heated igniting-

tube, substantially as herein described.
3. In a petroleum motor-engine,the combi-
nation, with the engine-cylinder, of a tubular

~extension thereon communicating at one end
freely with the cylinder, and having at the

other end an inlet for petroleum-spray and

air, and heated externally by a suitable heat-

g device, substantially as described.
In testimony whereof I have signed my name
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to this specification, in the presence of two

subscribing witnesses, this 1st day of May, A.
D. 1888. | -

NICOLAUS AUGUST OTTO.

- Witnesses:
W. .. ALDEN,
CHARLES M. WooD.
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